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(54) POLARIZING ELEMENT, UGHTING DEVICE, AND LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the polarizing 
element capable of forming the liquid crystal display 
device which has superior utilization efficiency of light of 
light by efficient transmission through a polarizing plate 
as an intermediate color, can suppress color changes by 
a liquid crystal cell, and has superior luminance and is 
excellent in the extent of a visual field angle by obtaining 
a circular polarized light separating layer which is thin 



and small in reflection loss and can suppress color 
changes of obliquely transmitted light and has a wide 




reflection wavelength range. 

SOLUTION: The liquid crystal display device has a phase 
difference layer 2 arranged on the long-wavelength side 
of the center wavelength of a circular polarized light 
separating layer 1 formed by superposing >2 cholesteric 
I i quid crystal polymer layers 12 and 13 having different 
spiral pitches in contact one over the other in the long- 
short order of the center wavelength of reflected light 
so that the spiral pitches change along the thickness. 

Then the lighting device has a polarizing element which has a polarizing plate containing a^ 
d ichroic substanc e .arrange.d^abOxVe-Ahe»phasej difference layer and a surface li ght sourc e 
arranged on the circular polarized light separating layer side ofThe polarizing element when 
necessary, and the polarizing element or lighting device is arranged on the view back side of the 
liquid crystal cell across the phase difference layer side. 
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[0 0 6 9] tiit^mm(Dmmmm\:ixii\:£. ^m42x 
^ (o%i)m%m 4 <Dmm\zx$t^ L-MmmxcDRm^'iY l. 
xm%^(ommx^\h^\.. ^(DV^^m^. 
mmz^mLtznm^^^mm 1 ^m'&(onmyt imm.) 
"^tsnffif^t mtb) tLxmmi.. i/4iK«tg2i 

(itL^mm2) ^i]'Lmmm^it^^X'.^^^izjt\:.x<D 
«mffi2 2^:iSigLfi7feffi3(zA.#i-^o sf:^:^ 

ffi{wSAStLT»ffi^{ziE®$4x7tStt^4 1 *^rLK 

[0 0 7 0] m^cDF^m^mmizx^^m^i^. 
^(DmmxRm ^^'i^m{zm^'^.m:^-^it:^'^ - 

CO Ril^^J-BSS L- 9 ^M^co RflTfe i: /.^ ^ ^ T'R 

[0 0 7 1 ] ttjtsco*p< i^-r K^-r hsy^^fe^g-cfi. s 

R^1^57^g|lii^3SigL9^t^ffi^/,?'9. Att3t^Sl^ili 
tmz [±1M $ C ixic J: !9 SSt o j; ^ ^co5l^ 

[0 0 7 2] R(S5t5^B6^J: !9l±5ttLfc^fi{S:ti 

i^mit^^i^tzt^. ^^t^m^^i-i-rizm^m^^^m 

[0 0 7 3] mm<7:^mytmt i^xn. mmiz^mm^^ 
Lx^^mmimzitim-r^xoiz Ltzm'Mi^j^hco^m^^' 

m(o^m^m^^4(DmmizMmL. ^(om^ 
m^zm^m\^i:^m^^x^^it&^'^R^. lEisf-^^-/^ 
mizx^m(o)immzm^^^xbi:iLfz. m^^m^^m 

[0 0 7 4] H^JBE{C^oV^T. P^^gRco^Si^TfeSritffiMiCtti 
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[0 0 7 5 ] -;^c7:)ra(piJi:i^^tUWi-^2S7t«fl. ^Jix 
if* 

[0 0 7 6] -^^i^izHirfhS^T^f-tli^n^tetSjR^® 

[0 0 7 7] mmmm(Dj^^f^{zf^.Lxi^. mei^zm^jkco 
[0 0 7 8] sufEic4oi>T. m%uo:>mimm (^ttsw 

^ y XAT u-Y ^S^/cf i ^ L^^II^-tirS /.^ <!: L XT 
[0 0 7 91 ^fgP^icjol^T. (i3t^T-^RSP^^H^^^ 

yj-x^^o Mfiiu^ncomm-mm. ^^t-t^xcoR^a 
:^(Dmm^-^^m-^(Dm^m(Di^x&5±iz^^m7r^^^^^ 

xm0.$ix^m^izh. '^m^mmmm^ivLx^m- 

[0 0 8 0] m^(Dmm-mt\zitm'M:^^mmmm^-m 

^^■^^(Dmxp^mytmm'^itLnmm'^m^mm'^z^c^ 
ft>:h^miLx. yt¥^iimm\z^y)^3^'t^mmm<D^ 

it^fi^it L. m^< xnm\t'^m^^&^^L(Dmmmzmi^ 
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[0 0 8 1 ] f-^mm(ommz\^. m:t{-£T^ vy\-^m-^ 

10 2X10^-1X1 0^dyne/cm=^. Wi^ 2 X 1 0^—8 X 

[0 0 8 2] HUIET^ y/u^ti«^ijsr®^-r^T^ y 
[0 0 8 3] * 7t fttjiBT ^ y yi-^.^m^{t(ommzm b 

'^1l^^j:^^m(D^y-r—hm\^^^^o t(r>Mri^mt\.x 

y/U^4- t Kn^riyy^^/i'-^ (y^?) TiJ'yyU^e- 

30 iy:t^^/U-^ yyU®?1.0-b Kn:^ri/7=*iy 

(y ^) T:;' y /u^l 2-fc: Kn2=^r>'^r> y yu^^ 
(4 — t: KD^rS/y^>'Uv'iJ^n3^=3E^i>>'U) — yf^yi^T^. 

s^^-^y y ^ y yi-^. ;t7>'i-^^:3r>>:3i^/ur y y u-— 
/u?t^'^'>^^^5^>'UTy y y ^ ^^-^-e u-vf > 

ge, y D h>'^<OiD#:*yU7K:^£/yuS-g-W^y , 4ffi 

— . 2 -ry y yi^T K- 2 -y ^y^>^u/^>v;y^;^^> 
SI(7:)^D#y^y^/^^>'SgS^#^y-^— , 2-t Kn:3ri>^ 

(y 3^) ry y /ur ^ K-^N-gm ^) ry y 
^/u-f y n^-xf ^ K\ N— 2 -^^>'u-^=:3f->//u-^ y =3 > 

K-^N — '>y D^:^'>y^^ y =i>xf ^ N-'^'? 

50 N- (yy) ry y o-ryu:t^iyy vy.y iy>^>f ^ 



(10) 
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i^l^:^^^ ^ Y\ N- 9) T U a /u- 8 - 

^ -*e y — , /u-< > -If' > CO Sp # v'* t:**::^ vu^ ^ y 

'JTi; ]) hco^pt ixT^ y b^^y . (y 

(y y ^y ^^u>^'y (y 

^) r ^ y h^^Ky t'u-^/^y =2— /u (y ^?^) 

(y -i?) y hco^p#±tfiL-/c^^5>^^<^i"^y 

<i:lim^<^^:^;=^^x/uSSrW-t*^ (y^) T^yyi-^ 
[0 0 8 4] ±feL/ci«rKffl^y '^-{:I:}oV^T. 5^^Fb^ 

/PTi^ =^ v'/u^^ y — ^®^fti7K4^^ y — V ( y 
y /t-s^^y v-v^/u^b KD^i>^uS$W^y 

^ y L — h-^ (y ^) T^:^ y /u-g^e-t ko:^v--^^v/ 
[0 0 8 5] T ^ y /u^fi'g^^oi^M:^^fif£ ;i:T'fe 

TJ;i. M;t^^--=3ri^>'v;^^-/^i^ (y.^) r^J^yU'-h 

^ (:^y) :x:5^uv^*y =1— ;Uv>* (y^) 7-^:7 yu — 

(>Ky) t'u>i/y =1— /uv* (y ^) r^yu 

'"'SV jJ'jr.y y?: y h«-yuv>' (y 7-^ y i^-. |. 

y y ^n— /U^n/^^/ h y (y ^^^) T:^yu— 

.^:r.y ;7, y f.^yH> y i^) T ^) V^'J^l^ ^ 

^u-^=3e-y- (y^) y h, iJi^tfarv- 
T^:^ y h-^/tf y ^;7.v-;ur^ y u— c^u-^^vt 

[0 0 8 61 fi'g'•«Lliicp^LT^i^^^sc/^^^cfi'g^r?fi^&^^J 

iJ5:Cf^^y-^-^5)'(DO. 0 0 1 -5fil:%/5>>j^v^e»n 

v>V y y^nfcVU/<— :^ar'>v>*;(7-7)f^^— b. i^^-n-Zf 
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h. (3, 5, 5- N y y ^/i— :?r-9-y>rM 7j-:3r 

[0087] */c2.2' -TV't'^'s^ yy=^u=^ h y 
-^2, 2'-Tyfc:';^.(2-y5^/U>^5-nr^|. yyu), 1, 
I'-ry'tiV^ n-.aei^^ 1 y 
-^2 , 2* -ry t:'> (2, 4 ->>'y ^/U/<U nri h y 
/U) . 2.2'-T>^t^7. (2, 4 - v>y -y h 

df.>/<unr^ h y yu) ^v>y ^/U 2 , 2 ' -T>^ tr*;^ (2 
10 -y ^/U^n h) . 4, 4' - T^^fy^ ( 4 - 

T y ^< U y :y ^ S§) 2 . 2 ' - T y ( 2 - h: K n ar 
>-y ^vU^T'n t:";t:=^ h y M , 2^, 2'-Tye^^x [2- 

[0 0 8 8] WMSft14^co^,J: L <;^1^9 STi^^ 

y U^i/^ y i/T^-— h-^ h y y 5^0— yu^^ay^^- h y 
yixT-t— v^^^nnyuy h y ^ ysxT 

u^-y y /ixi:/>5^*y >-v>yuji— T^yu-^^^y y v^v^/ujt. 
— T^yL-. K y y ^n— yuyn/<v h y y y v'v^yu^x.— 7- 

[0 0 8 9] fti«^i7:)jf:$ji5il:{c^^LTJ:i'\ -fis: 
twfi. t«^;^-^f»Sft^c^.^,<fc 1 - 5 0 0 Mm. at't' 

2~2 0 0/im. #{:-5 — 1 0 0 /iiut i^n^o 

>^^>t?y yy^^-. 3t^y ^ yy^u>(7:>ip#©:^t:^ij. 

[0 0 9 0] mm~-mtLtzmytm^(ommt. m:t\i 
y^juM.^ (Dmm^ ^ m\ mm xmt^^mLxfj:^±^<u 

^co±fci/4&ft«Srffi«L. ^hlzmm^zLX 

1 / 4 iSSIS (t:) ± ,£::^^ jj; c fflfS:ffi &EE«-r ^ , 

fo^i M'ljEi-^co 1 y 4&Mmx{'tminm,(o±{z^^mm 
[0 0 9 1 ] ^tzmyt^m(Dismmiz±^<\^-:9 ±izt^ 

50 ttfcli^^^-f^^L-. -^(7:)±{cnfS:7fe5>P;ft.®^Sfl^L.T 
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EE^-f- ^ t fo !f e> n -5 o 

[0 0 9 2] ^^mizx^u^m^-^mmmmi.ai. ^ 
[ 0 0 9 3 1 7'^*3;f:5gB^^-*3^,^x^4, m^m^^Mmm 

if J: t) ^S^^1-»SJiK«eSr t fe-fr^ r t tT't 

So 

[ 0 0 9 4 J ±I2<D J: 9 (-:*l§?q«^M7fe*^tt. i^-f K 
[0 0 9 51 iitoT, 3fe<DfiJffl?a)^(r®ixrig*«^® 

m^mm\.f:.%^%mt\.xmm-t^^i.'o\±. mmm 

[0 0 9 6] *«PJ(Cj:S8g|q^g^/<2,i7 7^ f.->;Z 

ix{±. MPJilB^ffM-r«)2e7fe«4(O^J±3l*ffilRiJ(c. d 

•fe^i' 6 f4. mm(oim< ^%mi-(om.^^^ 2 (Dftytciafi 
%miim.xh^, 

[0 0 9 7] :ifi^m<r>^%m^'^mmmm\t. Jis^-t/u 
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[0 0 9 8] ?fgBl^if:aSffl(4-)JSlC, d^fetS. fiSs^B-fe 

m-<omfisM^^«^m-Kkzm.^xxmwi'^^'km.^hts:ittj: 

T fiit Sf X (ifis ife-ffl ^ ie® -f- S l^^i/ > T !|t ir PI^ 

{4^i < mmzm cx^ASs-r s c t d^x-t s /i^. #i«^gi5 

p"pH*fe^®^^LX«^-#:m$nxi>Sw tA5WSU 

10 

[0 0 9 9] Sfc*|g9^cOfi3t^^^n3.0Jil®l4, 
^ CD fi^B^B . fo S V ^ (ISSSf fl;+4fi^al Srffl I ^ t £0 t> 

[0 1 0 0] m^m^?5^mm.<Dm.mzmL.x\-x. m^^-iu 

5t^*^Srii±(3Begi-S r t ;!>5X^ So 

[ 0 1 0 1 1 HtjfficDii«ffl<s:iiM^(4, lgffiijf<^^efiSc 
if ^fflfS L.X«|gttWl^±^$r»4;J^S ^ t ^ S6<J 

t-rstoxfcSo *«i^{r*5v>xi4, mfsiRyxfi/^i 

t>v-<2/i^ ^-Y S(Ri)(7?(g^;|St KB^-fe/i'Cortg^{::.£^>Stc)^; 
cxies^^xSo 'iiiMfKffili+B^^t LX(4. iSe^ 
^£ifJ::JS;CXiga:/£t,a>Srfflv^Sr i:755X-#, 1^3i»4 
2^&Ui<75fil:g t L XffJfiK^tiXV^X il^ ttfflt^te 
30 t@^^t±. ±tSL7t{i11^@Xf5njir:coiI#:7-fyi'A-^® 
B^^y -^-^Tit't UXWSr tiiSX^So 
[01021 

nmrn i 

T y yu^-y— ^ h ta f s/ ^7 3 U';7.7" y 5, jj^B^g;}^ y -t? 
— (02 omW/oT- h7 t Kn77>^fiSSr, 5 0 ju 

mOE.i^^f-t/l'a— 7v y ^ /UA</?7K y f=./UTyl'='— yL' 

^fi^i^'MSffi (*^]0. iMini?:) c7-^i'-'<— (rxM 
lb. 1 6 0t;X-5 3>PB^ADiftiai6]^2iSbfcro*>^ffiX'Sjc 
40 f^LX)?^ 5 Min*^^ L'^-T'y i/^'jiSS^Ky-^— SiS-ff^ 
fi5c;i-S;^^trX> il^^SltKfilS;ii5 4 0 0-4 7 OnmX 
(46 0 0-7 0 Onn.cOp< y ■i^vaJt^/j^tS* b/c 2 
<r>^ ;&Rd3t2rSAt-rS= t^^'^T^y s/:?flSa%JKy -r-® 
SrJ^figbfc. 

[0103] fttwBtJfSX't#/c 2 fico 3 u X y y f^a^ 
^y^— 15r^Oj^^7f?y-^-)ilR)±.S-mtafc;jp-ti:X 1 
3 0'CW7 5-t— hci— yKcS^Ab. jl^B^^tf y -^-Sii'^ 
«iF bfcfiS(*:7l> "b S H iH*:J^8ll^ Sr#fc, C (7?t;« 

50 >i^y ^-®WBtII5#tt?r*D»bfc {>cOX-iib!3. TEMW 
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[0 1 04] ot^-r\ ::^j--;^^'^>— hcojyE#:7^ yuA 
f)^h^^^JEmu.^^^^' 1 4 Oniii-C\ N 3/^5 1 CO 1 / 4 & 

mmC03g*1gcOfMffitca:S 4 mni(7?;^f^Pit^t^ las L T r ./^ 
Sr^HL/c t<7:);&-b/cjr . ^^^1?$ 2 0 mCOT:^ y 

[0105] ^Ifej^iJ 2 
»S£f^y 1 T-#7^cnfi5ti^'MtS* 1 3 0°CT- 1 0 5>F«^iDi^i 

?i5IEffi{5:t@M?i'U 3 5nmT% N:.;6^0. ^(D\/A^ 
S«4rJ¥$2 O^imCOTiJ^ y ^l-^fA^g4'^U^«LT 

SrttfCo ?:^:l^ttjiS<7:)Hfl:7fe5)'^(I^H. iSft 4 0 0-7 0 

[0106] ^ffiM 3 
3MJRS*t?feftifiic/j^ 3 5 0—4 3 0 xm(0 =0^:7.7']) 

JRSSt&gifiic/j^ 6 8 0—7 8 0 nmCT:) =1 7" y rfSa^ 

y ^^Mv^fc^57^^^l^1^s^^^^J 1 iz£^cT:£R(i3fe^ 

M^^^BtSfi. 0 0-7 0 Onm<^;feRfl^^St4* 
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* i- ^ t CO T'fo 9 T E Mirr oSmm J: iKgtzE f ^ ItMt 

/j^iSI^ t T v ^ 5 :i <!: fitIS t- Th^ 
[0 10 7] v!^^(DmW^±'Mim\'c-i^n 

^j:5jES{at@^;6M 3 5nmT% N^tJ^- 1 . OcOl/4 
2 0 ^zmcOT^ y vU^'ti^SS-^L Ttg* 

hfi^^m\tmwy^2 7 o\m(Dmmwi^mnmf)*^ i /a 

Sfi«C*fL.4 5S^-e5?Si-5J:9Clf:$ 2 O/imCO 

[01 08] );mtm 1 

1 /4 ftg^gcoifi® <^R{i^^gtt^{zjott -SS^.iSe e y ^ 

[0109] Jt^f^J 2 

1 / 4 ?Sfit5(7:)iHgSr R (^^5^g|IS{c4oft ^i^JKi t'' 
20 [0110] \t^m 3 

1 / 4 ^ ^^mmm ^ nm%m%m c: *5 (t ^ 

^ br" :y ^ (?:) /J> $ V > (PJj <?: L \^M±mMm 3 ( 3 ^ C T ffi^t 

[0111] t^mum 

m.) -)j\^(Dms.'km^x. m%m^t^ti:\,^^^mx(oiE^ 
nm^ loot \^fz,m'^<DWi^^-»isb^ tm^^ lEm^ 

^ (xo, yo) St>'^4i6 4 5^:^f^ (x^s, y^s) cOfe 

30 m^m-<x. ^ofeSM^t^stdct *9 3:i±iLfco 

fe*^=/" { (xo-x^s) ^+ (yo-y^s) -} 

[0 112] Bfiisco?£m^t*^(c^L.yco 
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[04] $e>lwft!icD(13tm^^piJcotBraDlll 
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4 1 : S-W^ 4 2 : 

5 : y y Xi.^T U^/i 



6 : Jf^H^iryu (ffij 
6 1 : fl3tt5 
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